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 ABSTRACT 
 Noncompliance with current US and European 
Union (EU) standards for bulk-tank somatic cell count 
(BTSCC) as well as BTSCC standards recently pro-
posed by 3 US organizations was evaluated using US 
Dairy Herd Improvement Association (DHI) herds 
and herds supplying milk to 4 Federal Milk Marketing 
Orders (FMO). Herds with 15 to 26 tests (frequently 
monthly) from January 2009 through October 2010 
were included. Somatic cell scores (SCS) from 14,854 
herds and 164,794 herd-tests were analyzed for DHI 
herds with ≥10 cows for all tests. Herd test-day SCC 
was derived as a proxy for BTSCC and was the basis 
for determining noncompliance and percentage of the 
milk it represented. For FMO herds, actual milk mar-
keted and BTSCC were available from 27,759 herds 
and 325,690 herd-tests. A herd was noncompliant for 
the current EU BTSCC standard after 4 consecutive 
rolling 3-test geometric means (geometric method) 
were >400,000 cells/mL. A herd was noncompliant for 
the current US BTSCC standard after 3 of 5 consecu-
tive monthly BTSCC shipments (frequency method) 
were >750,000 cells/mL. Alternative proposed stan-
dards (600,000, 500,000, or 400,000 cells/mL) also were 
examined. A third method designated noncompliance 
when a single 3-mo geometric mean of >550,000 or 
>400,000 cells/mL and a subsequent test exceeded the 
same level. Results were examined based on herd size or 
milk shipped by month. Noncompliance for the current 
US standard for the 12 mo ending October 2010 in 
DHI and FMO herds was 0.9 and 1.0%, respectively, 
compared with 7.8 and 16.1% for the current EU stan-
dard. Noncompliance was always greater for the fre-
quency method than for the geometric method and was 
inversely related to herd size or milk shipped. Using 
the frequency method at 400,000 cells/mL, noncompli-
ance was 19.1% for DHI herd-tests in herds with <50 
cows compared with 1.1% for herds with ≥1,000 cows. 
For FMO herds shipping <900 t, noncompliance was 
44.5% using the frequency method at 400,000 cells/mL 
compared with 8.0% for herds marketing >9,000 t. All 
methods proposed increased the percentages of herds 
and shipped milk that exceeded the regulatory limit. 
Producers will need to place more emphasis on reduc-
ing the incidence and prevalence of subclinical mastitis 
through known management practices such as proper 
milking techniques, well-functioning milking machines, 
postmilking teat disinfectant, dry cow treatment, and 
culling of problem cows to meet any of the proposed 
new standards. 
 Key words:   European Union ,  milk quality ,  somatic 
cell count ,  standard 
 INTRODUCTION 
 Somatic cells are a combination of secretory cells, 
squamous cells, and white blood cells (leukocytes and 
macrophages) present in milk. White blood cells increase 
in the presence of bacterial infections in the udder and 
are responsible for combating infections. The influence 
of mastitis management practices on bulk tank SCC 
(BTSCC) has been evaluated in several studies and 
reviewed by Barkema et al. (1999) and more recently 
by Dufour et al. (2011). Among the important factors 
for the prevention of a high BTSCC are postmilking 
teat disinfection, dry cow therapy, good milking man-
agement, treatment of clinical mastitis, and culling of 
problem cows. Type of milking equipment, housing 
facilities, and general cow management also are influ-
encing factors. 
 The SCC is a general reflection of milk quality; 
therefore, most countries establish a maximum limit 
for BTSCC from each farm. In 1991, the National 
Conference on Interstate Milk Shipments (NCIMS) 
recommended lowering the US standard for somatic 
cells in grade A milk from 1.0 million to 750,000 cells/
mL (FDA, 1991), and that standard was implemented 
in July 1993 (FDA, 1993). The rationale for the lower 
standard was that concerns about negative effects on 
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human health would be alleviated (Spomer, 1998). 
The maximum BTSCC imposed by most other major 
dairy countries is lower than that in the United States: 
400,000 cells/mL in the European Union (EU; Europa, 
2009), Australia (Brightling et al., 2005), and New Zea-
land (New Zealand Food Safety Authority, 2010) and 
500,000 cells/mL in Canada (Canadian Food Inspec-
tion Service, 2005).
Differences in national standards become a factor if 
a country wants to export to another country that has 
more restrictive limits. To prevent trade barriers that 
restrict imports, the World Trade Organization (1998) 
prohibits more stringent standards for imported than 
domestic products. Since 2004, the EU BTSCC stan-
dard for milk imports has been certified in the United 
States by sampling milk pooled from several farms (Ag-
ricultural Marketing Service, 2009; Burggraff, 2010). 
However, an EU audit in 2009 resulted in a declaration 
that future importation would require each individual 
farm to meet that standard (National Milk Producers 
Federation, 2010a). From that development, and be-
cause the EU standard is more restrictive, the US FDA 
has come under political pressure not only to intervene 
(Johnson, 2010) but to tighten the US standard for 
milk sold through domestic markets (Gillibrand, 2010); 
US Senator Kristen Gillibrand (New York) proposed 
US Senate bill 458 (govtrack.us, 2011) to change the 
standard. A herd would become noncompliant for the 
EU BTSCC standard when 4 consecutive rolling 3-test 
geometric means (designated as the geometric method) 
exceeded 400,000 cells/mL.
Some large dairy processors have already imposed 
the EU standard on their producers (R. Clauss, Hilmar 
Cheese Company, Hilmar, CA; personal communica-
tion). Idaho and Oregon recently lowered state stan-
dards to 500,000 cells/mL (Dumas, 2010). Canada will 
lower its BTSCC standard from 500,000 to 400,000 
cells/mL in August 2012 (A. Godkin, Veterinary Sci-
ence and Policy Unit, Ontario Ministry of Agriculture, 
Food, and Rural Affairs, Elora, ON, Canada; personal 
communication). In October 2010, the National Milk 
Producers Federation (NMPF) recommended that 
NCIMS lower the US BTSCC standard in 3 steps: from 
750,000 to 600,000 cells/mL on January 1, 2012, to 
500,000 cells/mL on January 1, 2013, and to 400,000 
cells/mL on January 1, 2014 (National Milk Producers 
Federation, 2010b). The NMPF resolution called for a 
continuation of current regulatory enforcement: a warn-
ing to a producer when 2 of the last 2, 3, or 4 BTSCC 
tests exceed the limit, and suspension whenever 3 of 3, 
4, or 5 consecutive tests fail (designated as the frequen-
cy method). The National Mastitis Council (NMC) 
followed with a somewhat similar recommendation 
but proposed replacing the frequency method with the 
geometric method and implementing a single transi-
tion (550,000 cells/mL) before a final SCC standard of 
400,000 cells/mL (A. Saeman, NMC, Verona, WI; per-
sonal communication). The National DHIA (NDHIA) 
passed a resolution asking NMPF to reconsider its pro-
posal to NCIMS and use the geometric rather than the 
frequency method with transitions at 600,000, 500,000, 
and 400,000 cells/mL (J. Mattison, NDHIA, Verona, 
WI; personal communication). In May 2011, NCIMS 
voted on changing the US standard, but the vote failed 
(National Milk Producers Federation, 2011). However, 
many individual milk processors are starting to require 
stricter standards even though NCIMS voted to leave 
the US standard unchanged (Maryland & Virginia Milk 
Producers Cooperative Association, 2011).
More herds will be designated as noncompliant for 
SCC if either the EU BTSCC standard is enforced for 
herds producing for export or any of the other propos-
als are implemented for domestic milk. Adkinson et al. 
(2001) examined the effect of changing standards for 
herds in Louisiana, Mississippi, and West Texas, and 
found a 2-fold increase in regulatory actions for each 
100,000-cell decrease in BTSCC below 750,000 cells/
mL. A current prediction of the exact extent of the 
increased noncompliance is not easy to obtain because 
BTSCC from many of the US dairy farms are not read-
ily available to researchers. Information from 2 sources 
of BTSCC data have been reported on an annual ba-
sis: DHI records and Federal Milk Marketing Orders 
(FMO). The FMO data from 4 orders represent 45.5% 
of milk produced in the United States (Veterinary Ser-
vices, 2010), whereas DHI data represent 45 to 50% of 
dairy operations and cows in the United States (USDA, 
2007). Because 95% of DHI herds are SCC tested (Ani-
mal Improvement Programs Laboratory, 2011), DHI 
SCC have been used as an alternative to BTSCC to 
provide SCC trends by state, herd size, month, and 
year (Norman et al., 2011a,b). Means from a herd’s 
DHI test-day SCC might be expected to be slightly 
higher than the herd’s BTSCC because milk with qual-
ity issues is excluded from the bulk tank to comply 
with food safety and milk quality regulations and avoid 
financial penalties for high-SCC milk. Nevertheless, 
means and especially trends for US DHI SCC and 
BTSCC from FMO have been reasonably close (Nor-
man et al., 2000). However, Lievaart et al. (2009) did 
not find this similarity in a comparison between SCC 
and BTSCC means in the Netherlands.
As a result of dramatic declines in BTSCC during the 
last decade (Veterinary Services, 2007, 2010; Norman, 
2010), the US mean for BTSCC is currently lower than 
that of several other major dairy countries that publish 
their BTSCC data (J. E. Lombard, unpublished data). 
The DHI and FMO data complement each other in that 
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they represent different segments of the industry. The 
DHI data are nationwide but lack herds not enrolled in 
milk recording. The FMO data include such herds but 
are regional and lack the southern and southeastern 
United States along with many of the high-yielding 
herds from the west coast.
The objective of this research was to examine non-
compliance rates of US herds for current EU and US 
BTSCC standards as well as for several BTSCC stan-
dards proposed by 3 US organizations. Amounts of 
milk supplied by potentially noncompliant herds also 
were examined.
MATERIALS AND METHODS
Data
DHI. Data included individual cow’s milk yield and 
SCS from the US national dairy database for 14,854 
DHI herds and 164,794 herd-tests. Herds were required 
to have 15 to 26 DHI SCC tests from January 2009 
through October 2010 and ≥10 cows for all test days. 
Individual cow SCC were derived from the SCS using 
SCC = 2(SCS − 3)(100,000). Herd test-day SCC was used 
as a proxy for BTSCC and was derived by weighting 
each cow’s SCC by her test-day milk yield. For some 
results, only 12 mo of data (November 2009 through 
October 2010) were used.
FMO. Data were obtained from 4 FMO (Upper Mid-
west, Central, Mideast, and Southwest) on a monthly 
basis and included producer identification, date, FMO 
milk quantity produced for the month, and official herd 
BTSCC. Total number of herds represented was 27,759, 
and total number of herd-tests (shipments) monitored 
was 325,690.
Geometric Method
For the current EU SCC standard (Europa, 2009), 
bulk tank milk samples are generally taken at the farm 
at least once per month and tested for SCC. The most 
recent BTSCC is used along with the herd’s 2 previous 
BTSCC to calculate the geometric mean (SCCg): 
SCC SCC SCC SCCg = ( )( )( ).1 2 33  If SCCg is >400,000 
cells/mL, the herd is put on a watch list. The BTSCC 
of the next 3 tests for any herd placed on the watch list 
are used to calculate additional rolling 3-test SCCg , 
which are reviewed to determine whether the herd’s 
milk continues to enter the pool that might be mar-
keted to the EU. The herd is removed from the watch 
list if any of the next 3 tests produce a 3-test SCCg of 
≤400,000 cells/mL. If SCCg is >400,000 cells/mL for all 
3 of the additional tests, the herd is suspended from 
marketing; that is, after the sixth test. The EU 3-test 
probationary period provides considerable opportunity 
(about 5 mo) to make management changes to lower 
herd SCCg before a herd can become noncompliant. 
Almost all major dairy countries use the geometric 
mean for their standard. Using a geometric mean de-
rived from 3 monthly tests minimizes the volatility in 
herd BTSCC observed when one extreme cow would 
otherwise have a major effect on the herd SCC or from 
fluctuations due to season or adverse weather condi-
tions. Further advantages of the geometric method 
were discussed by The International Dairy Federation 
(1997) and Shook and Ruegg (1999).
The geometric method proposed by NMC uses a 
shorter testing interval for both the transitional SCC 
standard of 550,000 cells/mL and the final standard of 
400,000 cells/mL. If the geometric mean exceeds the 
SCC standard, a single subsequent test is taken 3 wk 
later to determine the marketing consequence; that is, 
the herd becomes noncompliant if it still exceeds the 
SCC standard. The NMC 4-test period monitoring al-
lows <3 mo to lower herd SCCg before a herd might 
become noncompliant.
Frequency Method
For the current US BTSCC standard (FDA, 2009), 
bulk tank milk samples are taken at the farm and 
tested for BTSCC. If 3 of 5 consecutive test samples 
are >750,000 cells/mL, the herd must discontinue 
marketing its milk as grade A until it comes back into 
compliance. One additional high test will make a herd 
noncompliant immediately when 2 of the 2, 3, or 4 pre-
vious BTSCC have already been >750,000 cells/mL. 
The frequency method allows 2 to 4 mo to monitor a 
herd’s SCC before declaring it noncompliant. The same 
strategy would be maintained to determine compliance 
using the 3 annual transitional SCC standards proposed 
by NMPF (600,000, 500,000, and 400,000 cells/mL).
Analysis
Percentage of herd-tests resulting directly in non-
compliance for each BTSCC standard (current US or 
EU or proposed NMPF, NMC, or NDHIA) was the 
number of violations that triggered noncompliance 
divided by the number of occasions on which such an 
outcome could have been made. Those results differ 
from known previous reports in that noncompliance is 
determined the same as it is in field operations; that is, 
based on multiple, consecutive samples, in contrast to 
simply reporting the percentage of individual months 
that exceed a specified BTSCC.
Differences among the 10 alternative BTSCC stan-
dards were determined by examination of standard 
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errors derived for each alternative. Because compli-
ance was a binomial, standard error was calculated as 
standard deviation divided by the square root of the 
number of observations on which each compliance rate 
was based. Standard errors were derived from data for 
the entire year rather than from data each month or 
from herd-size groups.
Herd and herd-test BTSCC compliance for current 
and proposed standards was examined by month, herd 
size, or annual milk marketed. Groups for DHI herd 
size were 10 to 49, 50 to 99, 100 to 149, 150 to 199, 200 
to 299, 300 to 499, 500 to 999, and ≥1,000 cows. For 
FMO data, annual milk marketed categories were cre-
ated to represent herds of <100 cows, 100 to 499 cows, 
500 to 999 cows, and ≥1,000 cows. A rolling herd mean 
for milk production of 9,000 kg/cow per yr was used to 
estimate the number of cows per herd. Milk marketed 
was categorized into 4 groups: <900, 900 to 4,500, 
4,501 to 9,000, and >9,000 t. For all proposed stan-
dards, noncompliance rate is based on historic BTSCC 
levels even though management for milk quality would 
be expected to improve if producers had to cope with 
stricter standards. In addition to providing compliance 
rates triggered by herd-tests, the percentage of herds 
that would be noncompliant at least once during the 
year was determined. Pearson correlations between 
the various alternative methods were calculated using 
compliance as the herd-test measurement examined (0 
= noncompliant, 1 = compliant).
RESULTS
Effects of BTSCC by Month
Percentage of DHI herds that became noncompliant 
monthly from June 2009 through October 2010 ranged 
from 0.6 to 1.2% for the current US standard and 
would have been from 7.0 to 8.9% for the EU standard 
(Table 1). Mean monthly noncompliance rate for stan-
dards proposed by NMPF ranged from 2.1 to 3.3% for 
600,000 cells/mL, 5.2 to 7.4% for 500,000 cells/mL, and 
12.3 to 16.4% for 400,000 cells/mL. For each BTSCC 
standard, noncompliance was generally lowest in Janu-
ary or February and highest in September or October.
Mean percentage of DHI herd-tests that triggered 
noncompliance for current BTSCC standards based on 
tests from November 2009 through October 2010 was 
0.9% for the United States and 7.8% for the EU (Table 
1). Those percentages were weighted by the number of 
herds tested in each month. The DHI noncompliance 
rates for standards proposed by NMPF would have 
been 2.7% for 600,000, 6.2% for 500,000, and 14.1% 
for 400,000 cells/mL if herd management had not been 
changed to alleviate the tightening of BTSCC regula-
tions. The first 2 incremental decreases that NMPF 
proposed for the US standard were less restrictive than 
the EU standard, but the third (final) decrease was 
considerably more restrictive. An incremental decrease 
of the BTSCC limit between 500,000 and 400,000 cells/
mL using the frequency method (3 of 5 BTSCC tests) 
revealed that a standard of 472,000 cells/mL would re-
sult in a herd noncompliance rate equal to that for the 
current EU standard (7.8% of herds).
Both NDHIA and NMC supported the adoption of 
the geometric method once they realized those stan-
dards would not be as disruptive as those from the 
frequency method. Percentages of noncompliance for 
the geometric method (middle section, Table 1) were 
only one-third to one-half as high as those from the 
frequency method (left section, Table 1). Mean non-
compliance rates for the frequency method were 0.9, 
2.7, 6.2, and 14.1% for BTSCC standards of 750,000, 
600,000, 500,000, and 400,000 cells/mL, respectively, 
compared with 0.3, 1.1, 2.9, and 7.8% for the geometric 
method.
The NMC-proposed BTSCC standards of 550,000 
and 400,000 cells/mL (right section, Table 1) resulted 
in a mean noncompliance rate of 2.3 and 9.0%, respec-
tively, which was slightly more restrictive than the EU 
method but addressed milk quality concerns sooner 
(i.e., in <3 instead of 5 mo). All 10 alternative BTSCC 
standards shown in Table 1 produced noncompliance 
rates that differed significantly (P < 0.001) from each 
other as revealed through the extremely small SE as-
sociated with the means (0.01 to 0.09).
Percentage of FMO herd-tests that were noncompli-
ant for the current US standard was 1.0% (Table 2) 
compared with 0.9% for DHI herd-tests. Percentage of 
FMO herd-tests that were noncompliant for NMPF-
proposed limits of 600,000, 500,000, and 400,000 cells/
mL was 4.7, 11.0, and 23.3%, respectively. Those per-
centages represent almost double the percentage of DHI 
herds that were noncompliant. The lowest percentage 
of noncompliant shipments occurred during the winter 
months (December to February). Similar to DHI herds, 
the highest percentage of noncompliance occurred in 
September and October. A smaller percentage would 
have been noncompliant using the EU standard (geo-
metric method) compared with the frequency method 
at 400,000 cells/mL (16.1 and 23.3%, respectively), 
whereas the NMC proposal was only slightly more re-
strictive than the EU standard (17.4%). Again, all but 
2 (NMPF at 600,000 cells/mL and NMC at 550,000 
cells/mL) of the alternative standards shown in Table 
2 resulted in noncompliance rates that differed signifi-
cantly (P < 0.001) from each other as evidenced by the 
extremely small SE associated with the means (0.01 to 
0.07). In addition, the SE in Tables 1 and 2 confirmed 
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that the noncompliance rate was significantly higher 
for the FMO herds than for the DHI herds for all 10 
alternatives and was only close for the current US stan-
dard.
Table 3 helps reveal why many more FMO herds 
became noncompliant under the stricter BTSCC stan-
dards than did the DHI herds. The unweighted BTSCC 
herd means for both data sets were considerably higher 
(47,000 cells/mL higher for DHI herds and 62,000 cells/
mL higher for FMO herds) than when herd-tests were 
weighted for milk yield, the latter representing the 
total milk produced. The DHI herd-tests (unweighted 
for herd yield) averaged 275,000 cells/mL, whereas the 
unweighted FMO herds averaged 314,000 cells/mL. 
The respective means weighted for herd milk yield were 
228,000 and 252,000 cells/mL. The standard deviations 
of herd-tests were quite similar for DHI and FMO herds 
at 171,000 and 165,000 cells/mL, respectively, and were 
related positively to the mean.
The effect of noncompliance on the total milk supply 
(Tables 4 and 5) was less severe than its effect on the 
number of milk producers (Tables 1 and 2). Percent-
age of the US milk supply from DHI herds that were 
BTSCC noncompliant based on tests from November 
2009 through October 2010 was 0.2 for the current US 
standard and 3.1 for the current EU standard (Table 4). 
The milk supply from DHI herds that would have been 
noncompliant for proposed NMPF standards without 
improved herd management was 0.7% for 600,000, 
2.0% for 500,000, and 5.8% for 400,000 cells/mL. The 
noncompliant milk supply using NDHIA-recommended 
standards was lower at 0.3, 1.0, and 3.1%, respectively, 
and was 0.7 and 3.7% for the NMC-recommended stan-
dards of 550,000 and 400,000 cells/mL, respectively. 
Percentage of US DHI milk that became BTSCC non-
compliant monthly from June 2009 through October 
2010 ranged from 0.1 to 0.3% for the current US stan-
dard and from 2.8 to 3.6% had the EU standard been 
imposed. For proposed NMPF incremental standards, 
monthly milk supply from noncompliant herds ranged 
from 0.6 to 1.0% for 600,000 cells/mL, 1.8 to 2.4% for 
500,000 cells/mL, and 5.2 to 6.9% for 400,000 cells/
Table 1. Percentages of US DHI herd-tests1 noncompliant for bulk tank SCC (BTSCC) based on various standards by month 
End date
3 of 5 consecutive BTSCC  
(cells/mL) tests2 exceed:
4 consecutive 3-mo geometric mean  
BTSCC3 (cells/mL) exceed:
3-mo geometric mean  
BTSCC (cells/mL) plus  
next BTSCC 
test4 exceed:
750,0005 600,0006 500,0006 400,0006 750,0007 600,0007 500,0007 400,0007,8 550,0009 400,0009
2009
 June 0.8 2.6 5.8 13.2  0.2 1.0 2.9 7.6  2.2 8.3
 July 0.8 2.6 5.9 13.9  0.3 1.1 2.8 7.7  2.3 9.4
 August 0.7 2.7 6.5 14.8  0.2 1.0 2.9 8.0  2.5 10.2
 September 0.9 2.7 6.6 15.3  0.2 1.1 2.9 8.1  2.7 10.4
 October 0.9 3.1 6.7 15.9  0.2 1.2 3.3 8.7  2.6 9.9
 November 0.7 2.6 6.5 14.9  0.3 1.0 3.0 8.6  1.9 8.7
 December 0.7 2.4 5.9 13.7  0.3 1.0 2.8 7.9  1.9 8.0
2010
 January 0.6 2.1 5.4 12.7  0.2 0.9 2.6 7.3  1.8 7.5
 February 0.7 2.2 5.2 12.3  0.3 0.9 2.6 7.0  1.9 8.0
 March 0.9 2.5 5.7 12.9  0.3 1.0 2.7 7.1  2.4 9.1
 April 0.9 2.6 5.9 13.1  0.3 1.1 2.7 7.2  2.3 8.6
 May 0.9 2.8 6.1 13.3  0.3 1.0 3.0 7.5  2.1 8.5
 June 1.0 2.6 6.1 13.7  0.3 1.1 2.9 7.6  2.2 8.7
 July 0.9 2.9 6.1 14.1  0.3 1.1 3.0 7.6  2.4 9.2
 August 1.0 3.1 6.9 15.6  0.4 1.3 3.2 8.2  2.8 10.9
 September 1.2 3.3 7.3 16.4  0.3 1.4 3.3 8.3  3.2 11.5
 October 1.0 3.1 7.4 16.3  0.4 1.2 3.3 8.9  2.4 9.6
Weighted mean (±SE) 0.9 2.7 6.2 14.1 0.3 1.1 2.9 7.8 2.3 9.0
for last 12 mo ± 0.02 ± 0.04 ± 0.06 ± 0.09 ± 0.01 ± 0.03 ± 0.04 ± 0.07 ± 0.04 ± 0.07
1Monthly number of herd-tests ranged from 12,619 to 14,341.
2Last month of 5 consecutive months.
3Last month of 4 consecutive 3-mo means.
4Month of test following 3-mo mean.
5Current US BTSCC standard (FDA, 1993).
6BTSCC standard proposed by National Milk Producers Federation (2010b).
7BTSCC standard recommended by National DHIA (J. Mattison, National DHIA, Verona, WI, personal communication).
8Current European Union BTSCC standard (Europa, 2009).
9BTSCC standard proposed by National Mastitis Council (A. Saeman, National Mastitis Council, Verona, WI, personal communication).
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Table 2. Percentages of US Federal Milk Marketing Order herd-tests1 noncompliant for bulk tank SCC (BTSCC) based on various standards 
by month 
End date
3 of 5 consecutive BTSCC  
(cells/mL) tests2 exceed:
4 consecutive 3-mo geometric  
mean BTSCC3 (cells/mL) exceed:
3-mo geometric mean  
BTSCC (cells/mL) plus  
next BTSCC 
test4 exceed:
750,0005 600,0006 500,0006 400,0006 750,0007 600,0007 500,0007 400,0007,8 550,0009 400,0009
2009
 June 0.9 4.7 11.3 23.4 0.3 2.4 7.0 16.9 4.3 17.8
 July 0.8 4.5 11.1 23.7 0.3 2.4 7.0 17.2 4.8 19.2
 August 0.8 4.7 11.6 24.9 0.2 2.3 7.0 17.6 5.6 20.8
 September 0.9 5.1 12.0 25.8 0.3 2.3 7.1 17.9 5.2 19.5
 October 0.9 5.1 12.0 25.5 0.3 2.4 7.2 17.9 4.5 17.4
 November 0.8 4.6 11.1 24.1 0.3 2.4 6.9 17.1 4.2 16.0
 December 0.7 4.0 9.9 21.7 0.2 2.1 6.3 15.8 3.8 15.1
2010
 January 0.7 3.8 9.4 20.5 0.3 2.1 6.0 15.0 4.2 15.7
 February 0.9 4.1 9.8 20.7 0.3 2.1 5.8 14.6 4.8 16.6
 March 1.0 4.9 10.9 22.0 0.4 2.2 6.2 14.8 5.3 17.7
 April 1.0 4.8 10.5 21.6 0.4 2.3 6.2 14.8 4.5 16.3
 May 1.2 5.1 11.2 23.2 0.4 2.5 6.8 16.2 4.3 16.3
 June 1.0 4.4 10.6 22.4 0.4 2.4 6.6 15.8 4.6 17.4
 July 0.9 4.6 10.9 23.3 0.4 2.3 6.7 16.4 5.0 19.0
 August 1.1 5.2 11.9 26.0 0.4 2.3 6.7 16.9 6.0 21.7
 September 1.3 5.6 13.1 27.7 0.4 2.4 7.0 17.5 6.1 21.8
 October 1.3 5.6 12.8 27.3 0.4 2.4 7.1 18.0 3.9 15.7
Weighted mean (±SE) 1.0 4.7 11.0 23.3 0.3 2.3 6.5 16.1 4.7 17.4
for last 12 mo ± 0.02 ± 0.04 ± 0.05 ± 0.07 ± 0.01 ± 0.03 ± 0.04 ± 0.06 ± 0.04 ± 0.07
1Monthly number of herd-tests ranged from 24,458 to 30,127.
2Last month of 5 consecutive months.
3Last month of 4 consecutive 3-mo means.
4Month of test following 3-mo mean.
5Current US BTSCC standard (FDA, 1993).
6BTSCC standard proposed by National Milk Producers Federation (2010b).
7BTSCC standard recommended by National DHIA (J. Mattison, National DHIA, Verona, WI, personal communication).
8Current European Union BTSCC standard (Europa, 2009).
9BTSCC standard proposed by National Mastitis Council (A. Saeman, National Mastitis Council, Verona, WI, personal communication).
Table 3. Means and standard deviations of US DHI1 and Federal Milk Marketing Order (FMO)2 herd-tests for BTSCC (1,000 cells/mL) by 
year and month 
Year and month
DHI SCC FMO SCC
Weighted 
mean3
Unweighted 
mean4 SD
Weighted 
mean3
Unweighted 
mean4 SD
2009
 November 213 255 153  233 294 155
 December 214 257 156  234 294 159
2010
 January 227 267 168  248 308 171
 February 231 268 172  259 312 175
 March 235 276 179  250 315 173
 April 223 263 162  238 299 158
 May 220 257 156  236 295 152
 June 232 280 173  258 325 164
 July 242 297 180  279 351 172
 August 252 318 193  290 366 179
 September 235 295 178  265 330 160
 October 219 264 160  234 287 143
Last 12 mo 228 275 171  252 314 165
1Monthly number of herd-tests ranged from 12,619 to 14,341.
2Monthly number of herd-tests ranged from 24,458 to 30,127.
3Weighted for herds’ milk yields; that is, represents the actual somatic cells in the total milk pool.
4Every herd-test contributed equally in calculating the arithmetic mean.
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mL. For proposed NDHIA incremental standards, 
milk supply from noncompliant herds ranged monthly 
from 0.2 to 0.4%, 0.9 to 1.2%, and 2.8 to 3.6% for 
the same groups, respectively, about half that for the 
NMPF proposal. The noncompliant milk supply from 
the NMC-proposed standards would have been 0.6 to 
0.9% for 550,000 cells/mL and 3.2 to 4.5% for 400,000 
cells/mL, which is slightly higher than for the current 
EU standard. Seasonal fluctuations in percentage of 
milk coming from noncompliant herds were similar to 
those based on herd noncompliance, except that in-
creased noncompliant milk also was observed for April 
and May, especially as BTSCC limits became more 
restrictive. When limits for BTSCC between 400,000 
and 500,000 cells/mL were examined incrementally in 
the DHI herds using the frequency method of screening 
3 of 5 BTSCC tests, a standard of 462,000 cells/mL 
resulted in a milk noncompliance rate equal to that for 
the current EU standard (3.1%).
As was observed with DHI data, the amount of milk 
that would have become noncompliant in FMO herds 
without herd management changes was substantially 
less (Table 5) than that indicative of the percentage of 
herd-tests (Table 2). For the NMPF-proposed limits of 
600,000, 500,000, and 400,000 cells/mL, 1.4, 3.8, and 
10.1% of milk, respectively, would have been affected 
by the limits. Approximately one-third less milk would 
have been noncompliant using the geometric method 
compared with that using the frequency method at 
400,000 cells/mL (6.7 and 10.1%, respectively). With 
the NMC proposal, the noncompliant milk would have 
been 7.8% at the final level of 400,000 cells/mL.
Table 6 shows the relationship between the various 
alternatives proposed to change the BTSCC standards. 
Correlations between the various alternatives were 
generally between 0.35 and 0.74. Not surprisingly, 
correlations were higher when the BTSCC levels were 
the same. The highest correlation (0.74) was between 
the frequency method proposed by NMPF and the 
geometric method proposed by NMC, both at 400,000 
cells/mL. Correlation of the EU standard (the same 
as NDHIA-proposed 400,000 cells/mL) with the NMC-
Table 4. Percentages of milk supplied by US DHI herds noncompliant for bulk tank SCC (BTSCC)1 based on various standards by month 
End date
3 of 5 consecutive BTSCC  
(cells/mL) tests2 exceed:
4 consecutive 3-mo geometric  
mean BTSCC3 (cells/mL) exceed:
3-mo geometric mean  
BTSCC (cells/mL)  
plus next BTSCC 
test4 exceed:
750,0005 600,0006 500,0006 400,0006 750,0007 600,0007 500,0007 400,0007,8 550,0009 400,0009
2009
 June 0.3 0.9 2.0 5.7 0.0 0.4 1.1 3.2 0.8 3.6
 July 0.2 0.9 2.1 5.9 0.1 0.4 1.1 3.2 0.8 3.9
 August 0.2 0.9 2.3 6.4 0.1 0.4 1.1 3.3 0.9 4.5
 September 0.2 0.9 2.4 6.7 0.0 0.3 1.1 3.3 0.9 4.5
 October 0.2 1.0 2.3 6.9 0.0 0.3 1.2 3.6 0.8 4.1
 November 0.2 0.7 2.3 6.5 0.1 0.3 1.0 3.5 0.6 3.7
 December 0.1 0.7 2.1 5.8 0.1 0.2 1.0 3.4 0.6 3.2
2010
 January 0.1 0.6 2.0 5.5 0.0 0.3 1.0 3.4 0.6 3.5
 February 0.1 0.6 1.8 5.2 0.0 0.2 0.9 2.9 0.7 3.4
 March 0.2 0.7 2.0 5.6 0.1 0.3 0.9 3.0 0.9 4.0
 April 0.2 0.8 1.9 5.8 0.1 0.3 1.0 3.1 0.7 3.8
 May 0.2 0.8 2.0 5.7 0.1 0.3 1.0 3.2 0.6 3.4
 June 0.2 0.7 2.0 5.7 0.1 0.3 0.9 2.9 0.6 3.4
 July 0.2 0.7 1.8 5.2 0.1 0.3 0.9 2.8 0.6 3.4
 August 0.2 0.8 2.0 6.1 0.1 0.3 0.9 3.3 0.7 4.1
 September 0.2 0.9 2.2 6.3 0.1 0.3 0.9 3.0 0.9 4.4
 October 0.2 0.8 2.2 6.4 0.1 0.3 0.9 3.2 0.6 3.7
Weighted mean 
for last 12 mo
0.2 0.7 2.0 5.8 0.1 0.3 1.0 3.1 0.7 3.7
1Monthly number of herd-tests ranged from 12,619 to 14,341.
2Last month of 5 consecutive months.
3Last month of 4 consecutive 3-mo means.
4Month of test following 3-mo mean.
5Current US BTSCC standard (FDA, 1993).
6BTSCC standard proposed by National Milk Producers Federation (2010b).
7BTSCC standard recommended by National DHIA (J. Mattison, National DHIA, Verona, WI, personal communication).
8Current European Union BTSCC standard (Europa, 2009).
9BTSCC standard proposed by National Mastitis Council (A. Saeman, National Mastitis Council, Verona, WI, personal communication).
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proposed standard of 400,000 cells/mL and with the 
NMPF-proposed standard of 500,000 cells/mL was also 
high (0.72 and 0.73, respectively).
Producers might want to know the percentage of 
herds that would have had at least one noncompli-
ance incident during the year based on using the cur-
rent or proposed standards instead of monthly mean 
noncompliance rates. Percentages of DHI herds that 
were noncompliant at least once during the year using 
the frequency method (not shown) were 2.6, 7.1, 14.4, 
and 28.2% for BTSCC standards of 750,000, 600,000, 
500,000, and 400,000 cells/mL, respectively, which was 
at least twice as high as monthly noncompliance means 
of 0.9, 2.7, 6.2, and 14.1% for DHI herds (Table 1). 
For FMO herds, noncompliance at least once during 
the year (not shown) was 2.9, 10.8, 20.9, and 37.7%, 
which again was considerably higher than monthly 
noncompliance means of 1.0, 4.7, 11.0, and 23.3% us-
ing the frequency method (Table 2). For the current 
EU standard, 17.7% of DHI herds and 29.3% of FMO 
herds were noncompliant at least once during the year 
(not shown) compared with 7.8% (Table 1) and 16.1% 
(Table 2) for monthly noncompliance, respectively.
Effects of BTSCC by Herd Size
Noncompliance rate for DHI herds differed markedly 
by herd size. Noncompliance generally decreased as 
herd size increased for both US (Figure 1a) and EU 
(Figure 1b) standards. Using the current US standard, 
1.7% of the herd-tests resulted in noncompliance when 
herd size was <50 cows but ≤0.1% when any of the 
4 herd size groups had ≥200 cows. Under the current 
EU standard, noncompliance rate declined consistently 
from 10.6% when herd-tests had <50 cows to 0.5% when 
they had ≥1,000 cows. Noncompliance rate using the 
final level of the NMC proposal (Figure 1c) showed a 
similar trend, declining from 12.3% for herd-tests with 
<50 cows to 0.6% for the largest herds. The percentage 
of DHI herds with one or more noncompliance viola-
tions per year (Figure 2) was often 2 to 3 times higher 
than the percentage of herds triggering noncompliant 
Table 5. Percentages of milk supplied by US Federal Milk Marketing Order (FMO) herds noncompliant for bulk tank SCC (BTSCC)1 based 
on various standards by month 
End date
3 of 5 consecutive BTSCC  
(cells/mL) tests2 exceed:
4 consecutive 3-mo geometric mean  
BTSCC3 (cells/mL) exceed:
3-mo geometric mean  
BTSCC (cells/mL) plus  
next BTSCC 
test4 exceed:
750,0005 600,0006 500,0006 400,0006 750,0007 600,0007 500,0007 400,0007,8 550,0009 400,0009
2009
 June 0.3 1.5 4.0 10.1 0.1 0.8 2.6 7.3 1.5 7.6
 July 0.2 1.4 3.9 10.2 0.1 0.7 2.5 7.5 1.7 8.4
 August 0.2 1.5 4.1 10.9 0.1 0.7 2.5 7.7 1.9 9.4
 September 0.2 1.6 4.4 11.8 0.1 0.7 2.5 7.9 1.8 9.0
 October 0.2 1.5 4.3 11.5 0.1 0.7 2.6 7.8 1.5 7.6
 November 0.2 1.4 3.9 10.6 0.1 0.7 2.3 7.4 1.2 6.6
 December 0.1 1.1 3.2 9.0 0.1 0.6 2.1 6.5 1.1 6.0
2010
 January 0.1 1.0 2.9 8.4 0.1 0.6 1.9 6.0 1.2 6.0
 February 0.2 1.1 3.0 8.2 0.1 0.6 1.8 5.7 1.4 6.8
 March 0.2 1.5 3.7 9.3 0.1 0.6 1.9 5.6 2.0 7.7
 April 0.2 1.6 4.1 9.6 0.1 0.7 2.3 6.0 1.8 7.2
 May 0.3 1.6 4.2 10.7 0.1 0.9 2.4 7.0 1.4 7.1
 June 0.2 1.4 3.9 10.0 0.1 0.8 2.5 7.0 1.6 7.8
 July 0.2 1.4 3.9 10.1 0.1 0.7 2.4 7.2 1.7 8.2
 August 0.2 1.5 4.2 11.2 0.1 0.6 2.4 7.0 1.9 9.3
 September 0.3 1.6 4.7 12.4 0.1 0.6 2.2 7.3 1.8 9.7
 October 0.3 1.6 4.3 11.9 0.1 0.7 2.3 7.5 1.1 6.0
Weighted mean 
for last 12 mo
0.2 1.4 3.8 10.1 0.1 0.7 2.2 6.7 1.5 7.8
1Monthly number of herd-tests ranged from 24,458 to 30,127.
2Last month of 5 consecutive months.
3Last month of 4 consecutive 3-mo means.
4Month of test following 3-mo mean.
5Current US BTSCC standard (FDA, 1993).
6BTSCC standard proposed by National Milk Producers Federation (2010b).
7BTSCC standard recommended by National DHIA (J. Mattison, National DHIA, Verona, WI, personal communication).
8Current European Union BTSCC standard (Europa, 2009).
9BTSCC standard proposed by National Mastitis Council (A. Saeman, National Mastitis Council, Verona, WI, personal communication).
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violations on a monthly basis (Figure 1) within each 
herd-size category. For example, for the current US 
standard, 5.0% of herds with <50 cows have a violation 
at least once per year (Figure 2a), compared with 1.7% 
on a monthly basis (Figure 1a).
Similar to the DHI herds, a large difference in the 
percentage of herds that were noncompliant was ob-
served when FMO herds were categorized by metric 
tons of milk shipped (Figure 3). The largest percentage 
of noncompliant herds for the current US standard and 
each of the proposed standards was observed in herds 
that shipped <900 t. Figure 4 shows the percentage of 
herds that would be noncompliant at least once yearly. 
For the 400,000 cells/mL standard using the frequency 
method, the percentage noncompliant was 44.5% for 
herds producing <900 t (Figure 4a) compared with 
8.0% for herds producing >9,000 t. As the amount of 
milk shipped increased, the percentage of noncompliant 
shipments and herds decreased dramatically.
Within milk-shipped groups, percentages of non-
compliant milk were similar to those for percentages of 
noncompliant herds (not shown) because stratification 
by herd size removed most of the relationship between 
milk quality and herd milk volume that exists across 
herd-size group. Most notable is that 24.3% of milk 
produced by herds producing <900 t would not have 
met the proposed frequency method at a standard of 
400,000 cells/mL for the 12 mo from November 2009 
through October 2010. About one-tenth (10.1%) of 
all marketed milk would not have met the proposed 
standard of 400,000 cells/mL each month based on the 
frequency method.
The relationship between herd-size and BTSCC com-
pliance for DHI herds was further examined by defin-
ing compliance as a binomial (0 = noncompliant; 1 = 
compliant). Correlations (not shown) between monthly 
herd-tests and herd size increased as SCC standards 
became more restrictive: 0.04 for the current US stan-
dard and 0.05, 0.08, and 0.10 for the NMPF-proposed 
standards of 600,000, 500,000, and 400,000 cells/mL, 
respectively. Corresponding correlations for the geo-
metric method were 0.02, 0.03, 0.05, and 0.08 (current 
EU standard). Correlations for the NMC method were 
0.05 at a standard of 550,000 cells/mL and 0.08 at 
a standard of 400,000 cells/mL. A low correlation is 
expected when standards are easy to meet; that is, cor-
relations will be near zero when most herds have the 
same compliance code. The correlation increased as the 
standards became more restrictive.
DISCUSSION
The EU announcement that it plans to change the 
way that it enforces its BTSCC guidelines for imports 
is causing US authorities to reexamine current Pasteur-
ized Milk Ordinance standards, with the possibility 
that some change may alleviate the complexity of deal-
ing with multiple BTSCC criteria. Implementation of 
the NMPF and NMC proposals at a 400,000 cells/mL 
standard would be more restrictive and result in more 
herds, shipments, and milk not meeting the BTSCC 
standard compared with the current EU requirement 
because of the way the limits are executed. The NDHIA 
proposal at a 400,000 cells/mL standard is the same 
as the EU method. For any given level, the geometric 
method resulted in a lower rate of noncompliance than 
did the frequency method.
That smaller herds have higher BTSCC than larger 
herds has been well documented (Wells and Ott, 1998; 
Norman et al., 2000; Jayarao et al., 2004). Although 
Table 6. Correlations between National Milk Producers Federation (NMPF), National DHIA (NDHIA), and National Mastitis Council (NMC) 
methods and levels for compliance1 to bulk tank SCC (BTSCC; ×1,000 cells/mL) standards for DHI herd-tests from November 2009 through 
October 2010 
Method
BTSCC 
standard
NMPF2 NDHIA3 NMC4
750 600 500 400 750 600 500 4005 550 400
NMPF 750 1.00 0.56 0.36 0.23  0.58 0.65 0.48 0.31  0.51 0.28
 600  1.00 0.65 0.41  0.34 0.61 0.71 0.53  0.70 0.47
 500   1.00 0.64  0.22 0.41 0.66 0.73  0.59 0.66
 400    1.00  0.14 0.26 0.43 0.70  0.38 0.74
NDHIA 750      1.00 0.53 0.32 0.19  0.35 0.18
 600       1.00 0.60 0.36  0.56 0.32
 500        1.00 0.60  0.65 0.51
 400         1.00  0.48 0.72
NMC 550           1.00 0.48
 400            1.00
1Noncompliant = 0 and compliant = 1 based on 164,738 herd-tests.
2Three of 5 consecutive BTSCC (cells/mL) tests exceed the BTSCC level.
3Four consecutive 3-mo geometric mean BTSCC (cells/mL) exceed the BTSCC level.
4Three-month geometric mean BTSCC (cells/mL) plus next SCC test exceed the BTSCC level.
5Current European Union BTSCC standard (Europa, 2009).
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Figure 1. Noncompliance with bulk tank SCC (BTSCC) standards 
for DHI herd-tests by herd size calculated using (a) 3 of 5 consecu-
tive BTSCC (cells/mL) tests exceeding limit, (b) 4 consecutive 3-mo 
geometric mean BTSCC exceeding limit, or (c) 3-mo geometric mean 
BTSCC exceeding limit plus next BTSCC test exceeding limit; BTSCC 
limits were 750,000 cells/mL (), 600,000 cells/mL (), 550,000 cells/
mL (◊), 500,000 cells/mL (□), and 400,000 cells/mL ().
Figure 2. Noncompliance with bulk tank SCC (BTSCC) standards 
at least once per year for DHI herds by herd size calculated using 
(a) 3 of 5 consecutive BTSCC (cells/mL) tests exceeding limit, (b) 
4 consecutive 3-mo geometric mean BTSCC exceeding limit, or (c) 
3-mo geometric mean BTSCC exceeding limit plus next BTSCC test 
exceeding limit; BTSCC limits were 750,000 cells/mL (), 600,000 
cells/mL (), 550,000 cells/mL (◊), 500,000 cells/mL (□), and 400,000 
cells/mL ().
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Figure 3. Noncompliance with bulk tank SCC (BTSCC) standards 
for Federal Milk Order herd-tests by annual milk marketed calculated 
using (a) 3 of 5 consecutive BTSCC (cells/mL) tests exceeding limit, 
(b) 4 consecutive 3-mo geometric mean BTSCC exceeding limit, or (c) 
3-mo geometric mean BTSCC exceeding limit plus next BTSCC test 
exceeding limit; SCC limits were 750,000 cells/mL (), 600,000 cells/
mL (), 550,000 cells/mL (◊), 500,000 cells/mL (□), and 400,000 
cells/mL ().
Figure 4. Noncompliance with bulk tank SCC (BTSCC) standards 
at least once yearly for Federal Milk Order herds by annual milk mar-
keted calculated using (a) 3 of 5 consecutive BTSCC (cells/mL) tests 
exceeding limit, (b) 4 consecutive 3-mo geometric mean BTSCC ex-
ceeding limit, or (c) 3-mo geometric mean BTSCC exceeding limit plus 
next BTSCC test exceeding limit; BTSCC limits were 750,000 cells/
mL (), 600,000 cells/mL (), 550,000 cells/mL (◊), 500,000 cells/mL 
(□), and 400,000 cells/mL ().
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no direct investigations of management practices have 
been made to account for the increased BTSCC in 
small herds, other studies have documented differences 
among herds with varying BTSCC means. For example, 
Wenz et al. (2007) reported that herds with a BTSCC 
of <200,000 cells/mL were almost twice as likely to use 
coliform vaccine and antibiotic treatment at the end 
of lactation compared with herds with a BTSCC of 
>400,000 cells/mL.
Herds with elevated BTSCC may be expected to ap-
ply antibiotic therapy more frequently and as a result 
may have increased frequency of violations because of 
antibiotic residues in bulk-tank milk shipments. Ruegg 
and Tabone (2000) studied BTSCC and antibiotic resi-
due frequency for 805,772 grade A milk samples. Risk 
of antibiotic violations increased from 1.0% in herds 
with the lowest BTSCC to 7.1% in herds with the high-
est BTSCC.
Which alternative for BTSCC standard is best for 
the US dairy industry and consumers is not obvious; 
therefore, selection might be assisted by examining 
the strength of relationship between alternatives and 
percentages of herds that are excluded by the vari-
ous methods. Another consideration might be which 
alternative best leads to improved animal health and 
well-being, lower health costs, reduced cost of produc-
tion, and even lower risk of antibiotic contamination 
in the bulk tank. However, no information regarding 
those concerns could be gleaned from these DHI and 
FMO data. Because all the alternative standards be-
ing considered are more stringent than the current US 
standard, US producers will need to place more empha-
sis on preventing and combating mastitis as well as on 
directed culling to improve milk quality.
Schukken et al. (1992) and Sargeant et al. (1998) de-
scribed the results from the BTSCC reduction program 
in Ontario, Canada. The total decrease in SCC over 10 
yr was 80,000 cells/mL (Sargeant et al., 1998). Schuk-
ken et al. (1992) stated that the penalty system used 
was sufficient to lower SCC levels. They reported that 
herds with high BTSCC had the most additional viola-
tions during adoption of more stringent requirements 
when new standards were implemented. The same is 
likely to be the case in the United States. Over the last 
9 yr, the DHI SCC levels in the United States have 
declined 91,000 cells/mL even though federal standards 
have not changed. The US DHI SCC decline was likely 
caused primarily by high incentives and premiums 
required in the FMO areas and provided voluntarily 
to producers throughout the United States. The mean 
SCC is as low in the United States as in most other 
major dairy countries even though the US federal stan-
dard is considerably higher. Thus, the rapid decline in 
SCC that has already taken place in the United States 
seems to preclude the likelihood of the same magnitude 
of decline as in Canada if standards were tightened.
Considerable discussion has already taken place 
within the various organizations on what should be 
the optimum SCC standard for the United States. A 
strong case can be made that if most other countries 
have uniform regulations, it makes sense for the United 
States to accept theirs. Clear advantages exist for the 
importer (or exporter) of the various countries to be 
working with a single set of standards for all their 
producers. The various US organizations that have 
endorsed proposals have somewhat different interests 
in whom they represent. It is somewhat surprising that 
NMPF, which opposed many earlier efforts to lower the 
SCC standard, has now taken a position that would 
make the noncompliance rate for its producers twice as 
high as that from the EU standard. The NMC standard 
is only slightly more restrictive than the EU standard, 
yet deals with a milk quality issue much faster than 
does the EU. This may be a positive feature, but this 
would then make all other countries meet a standard 
more restrictive than those they currently have. The 
decision to not lower the US national standard is no 
doubt projecting a negative image onto the quality 
of US milk, much of which is not deserved when one 
considers that the mean SCC is as low as in most other 
major dairy countries.
Evidence is strong that DHI herds have lower BTSCC 
than do non-DHI herds. The difference in BTSCC 
means between DHI and FMO herds provides circum-
stantial evidence that DHI herds have superior udder 
health and mastitis management practices to other 
herds. In FMO herds that do not test individual cows, 
identifying cows that are contributing to high BTSCC 
would be difficult. Thus, DHI herds may be expected to 
have lower herd mean BTSCC (Lievaart et al., 2009). 
Although BTSCC does not equate to clinical mastitis 
incidence, it may be somewhat correlated. Erskine et 
al. (1988) reported a low prevalence of intramammary 
infections from all major pathogens in herds with low 
SCC and a high prevalence of infection with Strepto-
coccus agalactiae and Staphylococcus aureus in herds 
with high SCC. In contrast, Barkema et al. (1998) did 
not find a significant difference in the incidence rate 
of clinical mastitis between herds with a high and low 
BTSCC.
Differences in SCC between DHI and non-DHI herds 
are likely even larger than those observed between DHI 
and FMO herds, considering that many FMO herds are 
also in DHI programs and that DHI SCC overestimates 
BTSCC, as shown by Lievaart et al. (2009). Although 
DHI herds often withhold questionable quality milk 
from the bulk tank, it still is included in the DHI herd 
means. Unfortunately, because of those differences, 
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means in Table 3 are not entirely comparable. If in-
formation on which FMO herds were in DHI programs 
had been available, a more comprehensive evaluation 
could have been made. The availability of monthly 
SCC data for individual cows, which is common for 
DHI herds, is a valuable benefit that likely will increase 
substantially in worth as producers have to deal with 
increased noncompliance due to more restrictive stan-
dards. Not surprisingly, DHI producers appear to be 
more concerned about milk quality and probably have 
implemented monthly testing at least in part to help 
achieve the production of low SCC milk. Herds not in 
DHI programs will have difficulty in reducing the non-
compliance rate using BTSCC alone.
Changes in the SCC standards that will likely be 
forced upon US producers (have already arrived, in a 
few cases) seem destined to be as disruptive as any 
changes they have faced in some time. When one con-
siders that the noncompliance rate in a typical month 
has been near 1% but may be increasing to 8 to 24% 
(unless management is altered) under the various pro-
posals being considered, it seems that considerably 
more effort to deal with the issue will be needed than 
is anticipated at this time. Premium payments based 
on SCC have been highly effective in reducing SCC 
means, so continuation of these should be encouraged 
regardless of any changes in standards.
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